Abstract
In stage I, the logistics function is seen merely as a distribution function, separated from the rest of the organisational functions. In stage II, there is an integration of the various components of logistics within the firm's boundaries. And, finally, in stage III the internal integration (achieved in the previous stage) is extended to suppliers and customers.
In this paper, we consider internal and external integration and explore how they are related to each other and to the relative and absolute performance of the firm. Here, internal integration is the integration across functional boundaries within a firm. The level of internal integration is reflected by the extent to which logistics activities interact with other functional areas, as well as by the extent to which logistics is or is not a separate functional unit (Stock, Greis & Kasarda, 1998) .
We follow Stock, Greis & Kasarda (1998) and define external integration as the integration of logistics activities across firm boundaries. It is to think of the manufacturing enterprise in terms of the entire supply chain, which increasingly consists of many separate firms banded together in network arrangements.
To explore the integration-performance relationship, it is necessary to measure firms' performance, which can be analysed in absolute and relative terms. Absolute performance refers to the performance considering the company itself, not taking into account its competitors' performance. Costs, stock-outs and lead-time reductions are some measures of absolute performance. The aim of analysing performance in absolute terms is to determine which improvements can be achieved by implementing a logistics integration program.
A firm gains competitive advantage by performing strategically important activities more cheaply or better than its competitors (Porter, 1985) . The contribution of SCM to gaining a competitive advantage is embedded in the concept of relative performance, which can be measured by asking the company to compare its performance with that of its competitors'.
It is necessary to measure performance in absolute and relative terms, because a logistics integration program can lead to cost reductions, but it may not lead to a better competitive position.
Many authors claim that Supply Chain Management and information sharing can substantially involve better supply chain performance (Shapiro, 1984; Scott & Westbrook, 1991; Byrne & Javad, 1992; Cooper, 1993; Ellram & Cooper, 1993; Gustin, Stank & Daugherty, 1994; The Global Research Team at Michigan State University, 1995; Christopher, 1998; and Christiansee & Kumar, 2000) . But few empirical studies have been conducted to demonstrate this (Vargas, Cardenas & Mattarranz, 2000, and Stank, Keller & Daugherty, 2001 ).
Vargas, Cardenas & Matarranz (2000) analysed the integration activities of leading Spanish assembly manufacturing firms. Their results showed that Spanish firms rely more on internal rather than external integration activities as means for achieving strategic goals. The main conclusion was that logistics integration programs do provide a competitive and economic advantage, although still at a low potential level. However, this study has some limitations: First, the simultaneous effect of both levels of integration was not considered. And, second, the level of internal integration was determined by variables such as the level of implementation of JIT, TQM (Total Quality Management) and Kaizen programs, not considering the level of interaction between functional areas, such as Production and Logistics.
The study of Stank, Keller & Daugherty (2001) is based on the results of a survey mailed in late 1998 to manufacturers, wholesalers and retailers listed in the Council of Logistics Management member list. The main conclusions of this study are: (1) internal and external collaboration are positively correlated, (2) internal collaboration leads to a better competitive position in some logistics service performance variables (speed, dependability, responsiveness, flexibility and overall customer satisfaction), and (3) external collaboration does not lead directly to better outcomes in logistics service.
However, this study has three main limitations: (1) Only service elements were included in the performance construct (any cost element was not included); (2) performance was only measured in relative terms (absolute performance was not considered); and (3) a unique external integration level was assigned to each company (when a company has usually a different level of external integration in each relationship).
There are other empirical studies that analyse the separated effect of internal or external integration programs on performance. The studies considering only the internal integration-performance relationship are Daugherty, Ellinger & Gustin, 1998; Ellinger, Daugherty & Keller, 2000 and Stank, Daugherty & Ellinger, 2000 . And, the studies analysing only the external integration-performance relationship are:
Daugherty, Sabath & Rogers, 1992; Larson, 1994; Daugherty, Ellinger & Rogers, 1995; Groves & Valsamakis, 1998; Stank, Crum & Arango, 1999; Stank, Daugherty & Autry, 1999; Ellinger, Taylor & Daugherty, 2000 and Scannell, Vickery & Dröge, 2000. We plan to contribute to the existing empirical research on the relationship between SCM and performance by:
1. Analysing performance improvements in absolute and relative terms.
2. Analysing the contribution of both levels of integration (internal and external) to improving firms' performance.
3. Including measures of service and cost in the logistics performance constructs.
The paper is organised as follows. Section 2 describes the data, model and statistical analysis. The results are presented in section 3. And, section 4 concludes. Also, some details related to the description and previous exploration of the data are gathered in the Appendix.
Data and Model Specification
The research involved an explicative study based on the results of a survey, which was conducted during the spring-summer of year 2001. The questionnaire was sent to manufacturers of the Spanish grocery sector. These companies were selected from de Fomento de la Producción España 25.000 database. We restricted ourselves to the Manufacturers of the food and perfumery-detergent sectors and chose those companies with a sales figure in 1999 higher than 30 million euros. Due to the need of limiting the scope of the study, we focused primarily on the manufacturer-retailer relationships, not considering any other supply chain member or supply chain relationship within the grocery supply chain (such as third party logistics, wholesalers, purchasing centres and manufacturers' suppliers).
The resulting sample had 199 manufacturers. Given the strategic focus of the research, it was decided to mail questionnaires to the logistics or supply chain executive of each firm. Early notification of prospective respondents is believed to increase response rates (Fox, Crask & Kim, 1988) . And, accordingly, all companies were telephoned and asked for permission to mail the questionnaire. From the 199 manufacturers, only one company refused to participate in the study.
The number of logistics managers who responded to the first mailing was 50. Another 14 responded to a second mailing sent to the 148 managers who had not responded after four weeks. The total number of responses was 64, which represents a response rate of 32,3%. Potential participants were asked to provide sensitive and confidential data about their performance, so the response rate of 32,3% is considered very satisfactory especially when compared to the response rate of other studies. We conducted an analysis of non-response bias based on the procedure described in Armstrong and Overton (1977) and Lambert and Harrington (1990) . Responses were numbered sequentially in the order they were received, and lately responses were compared with early responses. No noticeable pattern among the variables could be detected to indicate the existence of a non-response bias. Accordingly, non-response bias is unlikely to be an issue in interpreting the results of this study. Moreover, SEM is particularly useful when moving from exploratory to confirmatory analysis. For these reasons, this method is appropriate for analysing the relationships between the constructs of interest (Hair, Anderson, Tatham & Black, 1999) . Figure 2 depicts a simple Factor Analysis model that can be easily estimated with a program such as EQS 1 (see Bentler, 1995) .
The data survey included seven questions intended to measure the level of internal integration for each company in the Logistics-Production interface. The questionnaire also included eight variables that would measure the level of external integration. But, as the level of external integration should be referred to a particular relationship and not to the company, each interviewed person was asked to think of two manufacturerretailer relationships of his/her company. The first relationship had to be the most collaborating one, while the second should be the least collaborating relationship.
Therefore, the eight questions related to external integration were asked twice, for each one of the two manufacturer-retailer relationships considered. Then, each manufacturer was asked about the performance of each relationship (the most and least collaborating relationships). The questionnaire included six variables to assess the relative performance and five items to measure the absolute performance. Table 1 shows the variables originally designed to measure the integration levels and the relationships' performance. We used exploratory and confirmatory factor analysis to validate the measurement part of our model. As a result, the first proposed measure for Internal Integration (II1) was not considered satisfactory since the analysis detected that it was related with a different factor. The sixth question regarding the relative performance (RP6) was also dropped. Table A2 in the Appendix shows some of the results of the confirmatory factor analysis on the measurement part of the model.
Our construct model can be expressed in equation form as:
The estimation of the model will allow us to test several hypothesis. We can relate them to the regression coefficients of the equation shown above and to the variancecovariance matrix of the two factors representing integration.
• Internal Integration affects Performance: For this to be true, the regression coefficient of Internal Integration, β 1 , should be positive and statistically significant.
• External Integration affects Performance: The regression coefficient on External Integration, β 2 , should be positive and statistically significant.
• 
Results
We estimated two complete structural equations models. In the first one, we studied the effect of the internal and external integration levels on the relative performance of the firm. In the second model, we considered the effect of both levels of integration on its absolute performance. Tables 4 and 5 . The values are close to one in all cases and all of them are statistically significant.
Relative performance model

Absolute performance model
The numerical results for this model are summarised in tables 6 and 7. The CFI measures of fit are also good, for both types of relationships. Again, Internal and External Integration exhibit a positive and significantly different from zero covariance (also in both cases). As it can be appreciated, both types of integration -internal and external-seem to have a direct effect on Absolute Performance. This is not completely true when we use data from the most collaborating relationship, since the test statistic associated to the regression coefficient of Internal Integration is only 1.625. Note: Test statistics are inside the parenthesis. We report the probability values of the chi-square test and the ratio between the coefficient and its standard error for the estimates. Again, factor loadings are all very close to one and very similar across the two types of relationships.
Hypothesis testing
Evidence suggests that internal and external integration are significantly correlated in both models and for both relationships groups. The absolute performance model (see table 6) suggests that the level of external integration leads to a better absolute performance. This model also shows that the level of internal integration only leads to a better absolute performance when there is not a high level of external integration (the internal integration coefficient is only significant for the least collaborating relationships). However, when the company also integrates externally, the level of external integration has such an important effect on performance that it annuls (or reduces) the effect of the internal integration.
Conclusions and contributions
There are three generic results on the integration-performance relationship that can be derived from this analysis, namely:
1. Firms achieve a relatively high degree of internal integration (collaboration among internal processes) before implementing SCM.
2. When companies achieve a high level of internal integration (stage II in figure   1 ), this level of integration leads to a better absolute performance. A high level of collaboration among internal processes contributes to achieving cost, stockouts and lead time reductions. However, this internal collaboration does not lead to gaining a competitive advantage. This could be due to the fact that there are already many companies that have achieved this stage. In our sample, the percentage of relationships which had a high level of internal integration was 72,1% (a cluster analysis revealed that 43,4% of the sample relationships were in stage II and 28,7% in stage III).
3. When companies achieve stage III (internal and external integration), the external integration level leads to a better absolute and relative performance.
External collaboration among supply chain members contributes to achieving costs, stock-outs and lead-time reductions, but also to gaining a competitive conducted a similar study in the food industry, and they found that interfirm supply chain co-ordination (external integration) led to a better absolute and relative performance.
Our study has some limitations. One of them is that our study has not considered other important members of the grocery supply chain such as grocery retailers, Third Party Logistics, manufacturers' suppliers, etc. The study has focused only on the manufacturer-retailer relationship from the manufacturer point of view. Further research should focus on other grocery supply chain relationships.
internal relationship: the Production-Logistics interface. Other functions, such as Purchasing and Marketing should be considered in future research.
We have only considered the effect of inter-firm co-ordination from the perspective of the provider (as most of the studies do). However, satisfaction with service performance should have also been assessed from the customer perspective. To alleviate the concern about the biased performance assessment by providers, future research should collect data on both sides of the relationship.
Finally, we believe that the contribution of SCM to gaining a competitive advantage is affected by the level of SCM implementation in the industry. Future research should apply this study to other sectors in order to consider different sector structures and different levels of SCM implementation.
In this appendix we show several tables that illustrate the characteristics of our data and the quality of the variables used as indicators in our factor model. analysis that we performed separately on each set of indicators of the latent factors.
The CFI are quite good in all the cases considered. Factor loadings were always sound and significant, and therefore we concluded that the confirmatory factor analysis supported the validity of the items representing each construct. The Lagrange Multiplier (LM) tests indicated that the measurement errors of some of these indicators were strongly correlated and therefore we modelled that correlation explicitly in all the subsequent estimations. 
